New technology for the representation of music in symbolic form (such as IEEE Standard PI599 developed by the authors) allows the realization of computer tools that transform the activity of listening to music in an enjoyable learning experience. This article gives a brief description of the standard and its features and of a simple browser reali sed 10 il1uslrale this technology.
Introduction
Music is much more than audio. For music lovers, the musical experience is not merely that of buying an audio CD and listening to it. It is, instead, the act of entering a new world, living an experience, understanding a narration and recognizing images, with the possibility of investigating how the whole is built -which is the object of musicology, the science of music.
To this end, music must be represented with something that goes beyond unreadable, binary standards for audio, such as WA V and MP3, which are not music standard. Musical non audio layers have to be represented as well, in human readable form such as symbols and characters, as it has always been for a music score (in classical music), or in notation such as the harmonic grid (as in jazz), or in anything else as it is the case in non-Western music.
In the notational standard IEEE P1599, the language XML is used, which allows inherent readability, extensibility and durability. This technology represents a foundation for the development of applications that allow a full musical experience.
For these reasons, this article will be subdivided in the following paragraphs:
Past and present standards for symbolic music
Description of IEEE Pl599
Example of a music browser Closer to us, attempts have been made to use the new technology brought about by SGML, a subset of which has been defined for music, namely, SMDL, or Standard Music Description Language [3] . Though well defined, it failed to attract much attention because of lack of applications.
Presently, there are some de-facto standards using XML, notational (e.g., TIFF, JPEG, GIF for a score), audio (e.g.,
MP3
, WAY), and peiformance (e.g., MIDI) layers. This means that, in respect to the representation of music, the standard chosen to explicit, e.g., its audio contents, is irrelevant, since the same logical symbol file is used. Applications could, in theory, reconstruct some layers from others (e.g., in some cases, build score from audio).
Each layer has a role in the context of music integration, since XML organizes information in a hierarchical structure.
A layer is represented in a sub-tree of the global representation, where relationships among sub-trees are implemented by means of XML references, while relationships between SMI and Source Material are implemented as descriptions of extracted parameters. 
Other Possible Applications
The same methodology can be applied to several other musical contexts, such as:
I. An opera. A DVD of an opera encoded with the standard allows the user to: see the play on the screen;
hear the music; see the score; read the libretto; all in a linked and synchronized way; see excerpts of alternative renditions, e.g. arias sung by another interpreter, or segments by another conductor.
II.
A piece by a jazz Big Bang. Again the orchestra can be seen, and the harmonic grid followed (rather than the 
V.
A piece of Indian classical music. The particular scale of the raga is made available in graphic fonn to the user, and every time the player "refreshes" the musical memory by playing it, a signal is issued. The melodic development is highlighted with a two-dimensional diagram, meant to underline the creation of the climax and the changes of mood, to enable the listener to follow the unfolding story the musician is conveying.
VI.
A piece of several drums, as in African
Drumming. The user sees, for e.g. five drums, a five-line graph illustrating the playing and accents of the drums, and he is made aware that the various hits do not fall exactly on the beat, a technique that could be called the ancestor of swing. This has been researched in detail with a Cuban Guaguanco group at the Massachusetts Institute of Technology [8] .
VII.
Preservation of the music heritage from the past.
Previous work by one author of this writing [9] has consisted of the creation of a database with records of While music can be appreciated by just listening to it, the attentive listener senses that there is whole world beyond the sound just waiting to be explored. While this world can be discovered thanks to several years of formal, disciplined study, this kind of applications make its discovery available to every listener, raising interest even among those with no love for music, thus taking the listener from music enjoyment to music education. Thus, they represent an example of how technology can allow both users and specialists to discover the deep meaning of music, and generate connections to all aspects of culture, from art enjoyment to contemporary life.
